
1 6266839060 ; J u n - 1 8 - 9 9  2:40PM; Page  4 .  5 S e n t  B y :  C A L T E C H  CMP; 

b 

Abstract 

The Hail rasistl 
coefficient reacl 
near the magne 

The Hall r a  
localized mag1 

Hall coefficien 
and charge e,  
the anomalour 
magnetization 
ory  attributea 
scattering of ci 
tween p Z u  and 
either ( p r y  cc 
nism 111, or ( b  
nism [2] .  How 
netic  cobaltitc 
[3] reveal novc 
Re(= 1,4 x I( 
cannot be ~ X F  
have attribute 
multiple spin 

pxt/ = RoB + 

Correapondlng 
work Is jointly SI 

a Present Addra 

Preprint sl~brnil 

3 2 percolation effect on the spontaneous Hall resistivity ztnc. 
>resistance of Lal-,A,Co03 (A = Ca, Sr; 0.1 5 J: 5 0.5) 
N.-C. Yeh **I, C. C. Fu ", R. P. Vasquez b ,  and A. V. S a r n o i l ~ v ~ ~  

,Department of Phptcr, Cnlifornia Institufe of Technology, Pmadena, CA 91125, USA.  
k t  Propubion Lubmatary, California Imtitute of Technology, Pasadena, CA 91109, USA.  

rity 14 magnetoresktance of Lsl-,A,CoO~ (A = Ca, Sr) are investigated. The spontanotm HQ1 
ES maximum near the Curie temperature for each doping level, and achieves the largest magnitude 
tic percolation theshold. The physical significance of these resu l t s  are discussed. 
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(co3+: t 4  e2 2!Jl s = 2;  co"': t$egg, s = 01, ltrong 
spin  fluctuations  near Tcurie, and  magnetic  perm- 
lating effect &R a function of temperature (??) and 
doping level 2.  In this work, we extend out stud- 
ies to La1"xSr,Co03 (z = 0.2, 0.5), and  compare 
the properties of Sr-doped  with  Ca-doped systems, 
and also with  ferromagnetic  La1-,AXMn03. 

The whti tut ion of divalent Ca or Sr in LirCo03 
results in tetravalent Co4+ ( t t e Z g )  ions, which 
stabilizes  the high-spin Co3+ ions, and ferromag- 
netism is established for z > 0.18 [3]. For B given 
5, the fraction of high-spin Co3+ among the triva- 
lent  Co-ions  increases with T, and reaches g v  50% 
at T F= 110 K. Interestingly, ??curie = 110 K in 
La0.8ca0.2cd)3, and R,(T = Tcurre) reaches a 
record value among all known stochiometlic fer- 
romagnetic  materials 131. The enhancement of' €2, 
near the magnetic  percolation  threshold (T  = 0 .2 )  
may be understood as  follows: The spontaneous 
Ilall effech is proportional to the  spin-orb t cou- 
pling strength X,,, and X,, - [(k x 6 )  . VV,], 
where V, is  the  crystalline potentid. Fenornag- 
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Fig. 1. Magnetoresistance and Hall resistivity of fcrromag- 
netic La1-,CaxCo03 and Lal-.St,CoOa. 

exchange  interaction  energy ( J H )  is much larger 
than  the  hopping  energy ( t )  of the carriers. Al- 
though  this  assumption may be relaxed,  several dif- 
ferences are  noteworthy: R, in cobaltites is eiigdi- 
cantly larger than  that in the  manganites, w.lereas 
1 ARflf in the  cobaltites is several orders of nagni- 
tude m u d l e q  and R, are of the  same sign in the 
cobalLit;eS, and are opposite in the manganits; the 
conducting tzg electrons of the cobaltites move in 
a  background of core electrons (t;,e;) of oFposite 
spin orientation,  whereas  the  spins of conducting 
eg  electrons in manganites are parallel to those of 
the core electrons (t&e:). These differencerl must 
be fully considered  in a more complete  theoretical 
description for the  spontaneous Hall effect. 
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